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^\ 1 Introduction 



In this paper, following Drinfel'd, we define the Yangian of the strange Lie superalgebra of 
Qn-i type. Recall that the Yangian of the simple Lie algebra was defined by V. Drinfel'd as 
a quantization of the polynomial currents Lie bialgebra (with values in this simple Lie algebra) 
with coalgebra structure defined by rational Yang r-matrix [U El El [5] . The Yangian of the 
^ ^ reductive Lie algebra can be given the same definition in special cases. The object dual to 

■ Yangian (of the general linear Lie algebra gl{n))) was studied before by L. Faddeev and others 

lO . while working on Quantum Inverse Scatering Method (QISM). We call this definition of Yangian 

the RFT approach. V. Drinfel'd shows this object to be isomorphic to the Yangin of Ql{n). It 
is the RFT approach that is usual for papers devoted to Yangians and defines the Yangian as 
(<~^ . the algebra generated by matrix elements of Yangians irreducible representations according to 

\ Drinfel'd (see [1] and [6l[71|8] for Yangians of the Lie superalgebras). More precisely, the Yangian 

' can be viewed as the Hopf algebra generated by matrix elements of a matrix T{u) (so-called 

transfer matrix) with the commutation defining relations: 

^ ■ R{u- v)Ti{u)T2{v) = T2{v)Ti{u)R{u - v) 



where Ti(u) = T{u) (8> E, T2{v) = E fS> T{v), E is an identity matrix R{u) is some rational 
matrix-function (with the values in End {V (S) V))- R{u) is called a quantum i?-matrix (see [4]). 

The RFT approach is used in the paper [H] (see also [6l O [8]) to define the Yangian of 
basic Lie superalgebra, while the Drinfel'd's one is used in papers [IHl Ell HI]. We cannot use 
directly Drinfel'd approach for defining the Yangian of strange Lie superalgebra [16] as this 
Lie superalgebra does not have nonzero invariant bilinear forms. Hence we cannot define the 
Lie bisuperalgebra's structure on the polynomial currents Lie superalgebra with values in the 
strange Lie superalgebra. M. Nazarov noted that this structure can be defined on the twisted 
current Lie superalgebra and used the RFT approach to do it (see [H]). In this paper we use 
Nazarov's idea to define the Yangian of strange Lie superalgebra according to Drinfel'd. Our 
definition can be used for further research of the Yangian of strange Lie superalgebra. It is 
quite convenient to study such problems as exact description of the quantum double of Yangian 



*This paper is a contribution to the Vadim Kuznetsov Memorial Issue 'Integrable Systems and Related Topics'. 
The full collection is available at |http: / /www. emis.de/journals/SIGM A /kuznetsov. html. 
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of strange Lie superalgebra and computation of Universal i?-matrix of quantum double. Our 
method can also be extended on the other twisted current Lie algebras and Lie superalgebra 
quantization description. As a result, we obtain so-called the twisted Yangians without a Hopf 
(super)algebra structure (in general) but being comodule over some Hopf (super)algebras. 

Note that the Yangian of the basic Lie superalgebra A{m, n) was defined according to Drin- 
fel'd in [10] where the Poincare-Birkgoff-Witt theorem (PBW-theorem) and the theorem on 
existence of pseudotriangular structure on Yangian (or the theorem on existence of the universal 
i2-matrix) are also proved. Further, in |1H [T3] the quantum double of the Yangian of the Lie 
superalgebra A[m^ n) is described, and the multiplicative formulas for the universal i?-matrices 
(for both quantum double of the Yangian and Yangian) are obtained. This paper is the con- 
sequence of |10^ [T2] and extension of some of their results on the Yangian of the "strange" Lie 
superalgebra. 

Following Drinfel'd, we define the Yangian of the strange Lie superalgebra of Qn-i type and 
describe the current system of Yangian generators and defining relations, which is an analogue of 
the same system from [3] . The problem of the equivalency between our definition and Nazarov's 
one is not resolved yet. The problem of constructing of the explicit formulas defining the 
isomorphism between the above realization (as in [9] in the case of sin) is open and seems very 
interesting. This will be discussed in further papers. 

2 Twisted current bisuperalgebras 

Let y = Vo © Vi be a superspace of superdimension (n, n), i.e. F be a Z2-graded vector space, 
such that dim(Vo) = dim(Vi) = n. The set of linear operators End (y) acting in the V be 
an associative Z2-graded algebra (or superalgebra), End (y) = (End(F))o ffi (End(F))i, if the 
grading defined by formula: 



Let {ei, . . . , Cn, e^+i, . . . , e2n} be a such base in V that {ei, . . . , en} be a basis in Vq, {cn+i, . . ., 
&2n\ be a basis in Vi. Then we can identify End (y) with the superalgebra of [2n x 2n)- 
matrices g[(n, n) (see also [MlIITj). Let us define on the homogeneous components of g[(n, ?i) 
the commutator (or supercommutator) by the formula: 



where deg(A) = i for ^ S g[(n, n)i, i G Z2. Then g[(n,n) turns into the Lie superalgebra. 
Further, we will numerate the vectors of the base of V by integer numbers ±1, . . . , itn, i.e. 
{ei, . . . , Cn, e_i, . . . , e_„} is a basis in V , {ei, . . . , e^} is a basis in Vq; {c-i, . . . , e_„} is a basis 
in Vi. Then matrices from 0[(n, n) are indexed by numbers: ±1, . . . , ibn, also. Note that 



(End {V))k = {<? e End {V) : gVi C Fi+J. 



[A,B]=AB-{-l) 



dcg(A) deg(B)^^ 




Let A 




Aij € Ql{n). By definition, put: 



str (^) =tr (All) -tr(A22)- 



The str [A) is called the supertrace of A. Define superalgebra s[(n, Ji) by the formula: 



s[(n,n) = {A G 5[(n,n) : str (A) = 0}. 
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Let us also denote sl(n,n) by A{n — l,n — 1). The Lie superalgebra A{n — l,n — 1) has 1- 
dimensional center Z. Then A{n — l,n — 1) := A{n — l,n — 1)/Z is a simple Lie superalgebra. 
Let TT : A(n — 1, n — 1) — > A{n — 1, n — 1) be a natural projection. 

Consider the isomorphism a' : A{n — l,n — 1) — s- A{n — l,n — 1), which is defined on matrix 
units Eij by the formula a{Eij) = E-.i^-j. As cr'{Z) = Z, then a' induces the involutive 
automorphism a : A{n — l,n — 1) —>■ A{7i — l,n — 1). Let g = A{n — l,n — 1). As cr^ = 1, 
then eigenvalues of a equal ±1. Let e = G Z2 = {0,1}. Let us set = Ker (a — e^E), 

Q = 9^ (B Q^- We emphasize that = g*^ is a set of fixed points of automorphism a. It is clear 
that 0°^ is a Lie subsuperalgebra of Lie superalgebra g. By definition Qn-i = 0°^ is a strange Lie 
superalgebra. Its inverse image in A{n — l,n — 1) we denote by Qn~i- 

We will use the following properties of the Lie superalgebra Qn-i- The root system A of the 
Lie superalgebra Qn-i coincides with root system of the Lie algebra A^-i = 5l{n), but the non- 
zero roots of Qn-i are both even and odd. We will use the following notations: A = (aij)"j^^ 
is a Cartan matrix of s[(n), {ai,aj) = aij for simple roots a,, aj € {1, . . . ,n — 1}). Define 
the generators of the Lie superalgebra Qn-i xf, xf, hi, ki, i = 1, . . . ,n — 1 and elements x^*, 
x^*, h^, of by formulas 

hi = TT{{Ei^i — £'i+i^j+i) + {Ei^i — E^i^i^^i^i)), 

/i* = iT{{Ei^i — E'i+i^j+i) — {Ei^i — 

xf = TT{Ei^i+i + = 7r(£'i,i+i - S.j 

xT = TT{Ei+i^i + x~' = TT^Ei+i^i - £;_i_i 

h = 7r((E'i^„j — E'j+i^„j_i) + {E^i^i — E^i^i^i+i)), 

A:* = ^{{Ei^^i — — {E^i^i — £'_j_i^j+i)), 

x+ = 7r(£^i + £'_i_i+i), = 7r(£'i - £'„i_i+i), 

f r = ■K[Ei+i^^, + £'_j_i,j), = 7r(£'i+i _i - £'_j_i,j). 

The Lie superalgebra Qn-i can be defined as superalgebra generated by generators hi, ki, x 
x^,iG{l,...,n — 1}, satisfying the commutation relations of Cartan- Weyl type (see [17]). We 
will use notations x±a^ = xf , x±a. = xf , = x^*, x^"' = x^*. There exists a nondegenerate 
supersymmetric invariant bilinear form (•, •) on the Lie superalgebra A[n — l,n — 1) such that 
(0°)0°) = (0^)0^) = and and nondegenerately paired. We use also root generators Xq, 
Xq, (a € A) and elements x",x" € dual (relatively form (•, •)) to them. 

Let us extend the automorphism a to automorphism a : g((n~^)) g((u~^)), on Laurent 
series with values in g by formula: 

(t(x • u^) = a{x){—uy . 

Consider the following Manin triple (*p, ^^2): 

(^ = g((n~^))^ = g[uf, ^2 = {u-\[[u~^]]f . 

Define the bilinear form (•, •) on *p by the formula: 

(/, 9) = res {f{u),g{u))du, (1) 

n 

where res( ^ ■ u^) := a_i, (•, •) is an invariant bilinear form on g. It is clear that 

fc=— 00 

are isotropic subsuperalgebras in relation to the form (•,•). It can be shown in the usual way 
that there are the following decompositions: 

00 

Q[uf = (g° • u'' e g^ • n^'^+i) , Q{{u-')f = (g° • u"' e g^ • u^'^') . (2) 

k=0 k&Z 



± 
i ' 
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Describe the bisuperalgebra structures on Let {cj} be a basis in g'^ and {e'} be a dual 

basis in in relation to the form (•, •). Let io = X] c« ® e*, ti = ^ e* (8) Cj, t = to + ^i- Consider 
also the basis {cj^fc} in *Pi and dual basis {e*'*^} (c ^^2) in relation to the form (•, •), which define 
by the formulas: 

2k i 2k+l 1 ^ ry 

Calculate a canonical element r, defining the cocommutator in *p 

r = Yl ® e*'" = E E ■ ^ • + • ® ■ ^"''"') 

.f;((E.«e-).„-Q^Vf:((Ee'«.> 

fc=0 ^ ^ fc=0 ^ 

(1 — {v/uY) 1 — [v/uY {u^ — v"^) — V 

11 1 , 1/1 1 A 
= o + ^—)to + 7^ — h 

2 u — V u + V 2 \u — V u + V J 
_ Ito + h 1 to - h _ 1 s-^ (a'' fg) id) ■ t 
2 u — V 2 u + V 2 ^-^ u — ■ V 

k&Z+ 

Denote ru{u,v) := r. Then we have the following expression for cocommutator: 
5 : a{u) — > [a{u) (g) 1 + 1 (g) a{v),r„{u, v)]. 
Proposition 1. The element r^{u,v) has the following properties: 

1) ra{u,v) = -rf{v,u); 

2) [rl\u,v),rl^iu,w)] + [rl\u,v),rfiv,w)] + [rl^iu,w),rfiv,w)] =0. 
Proof. Let us note, that t^^ = ti, tf^ = t^. Then 

21/ N ti + to I ti — to 

{v,u) = + - — ■ = -r„{u,v). 

2 V — u 2 V + u 

The 1) is proved. Property 2) follows from the fact that the element r defined above satisfies 
the classical Yang-Baxter equation. Actually, the function r(n, v) = = satisfies the 

classical Yang-Baxter equation (CYBE) (see [18| [T]): 

[r^'^{u,v),r^^{u,w)] + [r^^{u,v),r'^^{v,w)] + [r^^{u,w),r'^^{v,w)] =0. (3) 

Let s = —id. Let us apply to the left-hand side of ([3]) the operator id (g (g {k, I G Z2) and 
substitute (—1)'^ -v, (—1)' -w for v, w, respectively. Taking then the sum over k,l £ Z2 and using 
(s iS> s){t) = —t we will obtain the left-hand side of expression from item 2 of proposition. ■ 



3 Quantization 

The definition of quantization of Lie bialgebras from [1] can be naturally extended on Lie 
bisuperalgebras. Quantization of Lie bisuper algebras D is such Hopf superalgebra Afi over ring 
of formal power series C[[h]] that satisfies the following conditions: 



Yangian of the Strange Lie Superalgebra of Qn-i Type, Drinfel'd Approach 



5 



1) Afi/hAfi = U (D), as a Hopf algebra (where U{D) is an universal enveloping algebra of the 
Lie superalgebra D); 

2) the superalgebra Afi isomorphic to ?7(D)[[^]], as a vector space; 

3) it is fulfilled the following correspondence principle: for any xq ^ D and any x G Afi equal 
io xq: xq = X mod h one has 

h^^{A{x) - A°P(x)) mod h = ^{x) mod h, 

where A is a comultiplication, A°p is an opposite comultiplication (i.e., if A(x) = ^ x[(^x'-, 
then A°P(x) = ® ^D- 

Let us describe the quantization of Lie bisuper algebra (g[n]'^,(5). I recall (see ([2])) that 

oo 

0[< = 0(0O.^2fcg3gl.^2.+l) 

fc=0 



is graded by degrees of u Lie superalgebra. 



5 : a{u) 



a{u) (g) 1 + 1 (g) a{v), - ^ 



1 (a^(^id) 



u 



(4) 



where t is a Casimir operator and is a homogeneous map of degree —1. 
Let us apply the additional conditions upon quantization. 

1) Let A be a graded superalgebra over graded ring C[[^]], deg(^) = 1. 

2) The grading of A and the grading of q[u]'^ induce the same gradings of C/(g[ii]'^), i.e. 

A/hA = U{Q[uf) 
as graded superalgebra over C. 

I recall (see also [1]) that Hopf superalgebra A over C[[/i]] such that A/hA = B, where B 
is a Hopf superalgebra over C, is called a formal deformation of B. Let p : A ^ A/hA = B 
be a canonical projection. If p{a) = x, then an element a is called a deformation of element x. 
There exist theorems that prove existence and uniqueness of quantization (or formal deforma- 
tion) in many special cases as well as in our one. But, we will not use these theorems. Let 
rrii S {hi,ki,xf,xf} be generators of the Lie superalgebra Qn- We will denote the deforma- 

As generators of 
, its deformations 

iTT'ifl, generate the Hopf superalgebra A. We are going to describe the system of defining 
relations between these generators. This system of defining relations is received from conditions 
of compatibility of superalgebra and cosuperalgebra structures of A (or from condition that co- 
multiplication is a homomorphism of superalgebras). First, we describe the comultiplication on 
generators mj^i. It follows from condition of homogeneity of quantization 2) comultiplication is 
defined only by of values of A on generators rrii i. Describe values of A on generators /ij^i. Note 
that condition of homogeneity of quantization implies the fact that U{g^) embeds in ^ as a Hopf 
superalgebra. It means that we can identify generators rriifi with generators of Lie superalgebra 
= Qn-i- Calculate the value of cocycle 6 on the generators hi ■ u, i = 1, . . . ,n — 1. 

Proposition 2. Let ^ be a Lie superalgebra with invariant scalar product (•, •); {ci}, {e*} be 
a dual relatively this scalar product bases. Then for every element g we have equality: 



tions of the generators • u of the Lie superalgebra A{n,n)[u]" by mj^^ 
associative superalgebra mi, mi ■ generate the superalgebra U{A{n,n)[u\ 



9' 



5, XI' 



(5) 
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Proof. Note that following the definition of bilinear invariant form, we have the equality: 

{[g,a],b) = -(-l)'i<=g(9)'i°s(")([a,5],6) = -(-l)^^g(9)dcg{a)(^j^^ forVa,6G2t. Therefore 



.^_l)deg(9)dcg{a)Qg.^^]^gi) 



.j)dcg{g)dcg(a)(g.j^^gi])_ 



(6) 



The scalar product given on vector space V defines isomorphism between V and V* , and, 
therefore, between V ®V and V ®V* . Summing over i equality ([6]) we get 



i i 

Note the equality of functionals follows from the equality of values of functionals on elements of 
base and thus we have an equality: 

Y^ig, e,] = ^ _(_i)dcg{3)dcg{a)g^ ^ 

i i 

or [g (g) l,^ei (Si e*] = - [l 5, X] (8) e*] or equality ([5]). ■ 

Proposition 3. Let 2t = 21^ © be a Lie superalgebra with such nondegenerate invariant 
scalar product that 21'^, 21^ are isotropic subspaces, 21°, 21^ are nondegenerately paired, 21'^ is 
a subsuperalgebra, 21^ is a module over 21*^. (For example, the scalar product ([1]) satisfies these 
conditions.) Let also {cj}, {e*} be the dual bases in %^ , 2t^, respectively, and to = Cj (8> e*, 
ti = e* (8) Cj. T/ien /or a// a G 21'^, 6 € 21-*^ we have the following equalities: 

[a (g) l,to] = -[1 (g) a, to], [a® l,ti] = -[1 ® a,ti], 
[6 01, to] = -[l(g)6,ti], [6®l,ti] = -[l«)6,to]. 

Now we can calculate the value 6 (see dH) on /i* • « 



2 u — V 2 u + V 

ito+tr 



/i* • u (g) 1 - /i* • n (g) 1, 



2 u — I) 



+ 



/i* • u iX) 1 + /i* • u (g) 1 



/i*®l,-(to + ti) 



+ 



1 



/i*®l,-(to-ti) 



[/i'^^l,to] 



I to-ti 

2 n + i; 

-[l®/i\ii]. 



Similarly, it is possible to calculate the values of cocycle on other generators 

5{k'-u) = -[A:^® l,to] = [1® A;^tl], 

. u) = -[x^' (g 1, to] = [1 (g X^\ ti]. 



. n) = -[x^' (g 1, to] = [1 (g ti]. 
It follows from homogeneity condition that 

= Ao(^i,i) + hF{xa <g> a;-a, X„q + /ij iX) hj + ki ^ kj). 
It follows from correspondence principle (item 3) of definition of quantization) that 
h-\A{hi,i) - A°P(/ii,i) = F - tF = [1 ® h\to]. 
Let 

^ n— 1 

to = ^ (g) - "X) x~" + - ^ /cj g) A:*, 
A_|_ is a set of positive roots of Lie algebra An-i = sl(n). 
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Define A(/ij^i), by formula 

A(/ii,i) = Ao(/ii,i) + h[l (g) /l^ to]. 
Let us check that correspondence principle is fulfilled in these cases too: 



/i"i(A(/ii,i)-A°P(/ii,i)) 



l(g)/l''', ^ Xa^X "'—Xa^X' 



n— 1 

" + ^ E ® 



i=l 



n-1 



X Xn, — X X 



1=1 



l®h\ E Xa 



• X — Xn (iS X 



/l* (g) 1, E X " ig) Xa - X " ig) Xc 



Show that 



/l*(g)l,Ex "(g)XQ, + X "(g)Xc 



1 (g) E X_a (g) X" + X_o (g X" 



Actually, 



/l*(gl,Ex "(gXa + X "(gXaj =^[/l*,X "] (g Xa + [/l*,X "]ig)Xc 

On the other hand 

1 (g /l*, E X_o (g x" + X_a (g x"j = E X_Q (g) [h\ x"] + X_Q, ig) [/l*, x"* 

It follows in the standard way, that 

[/l\x"'""^] = -{5ik + Sjk - - 6j^k+l)Xa,-aj, 

[A;\x"'~"j] = (Jjfc - 6jk - Si^k+l + Sj,k+l)Xai-aj- 

Therefore 

[/l*, X""] (g Xq, = -X-a <g> [/l*, X°], [/l*, X""] (g) Xo = X_a (g) [/l*, X°]. 

Hence, 



X (g Xq, + X (g Xq, 



X_Q (g X + X_Q (g X 



and equality 



;i-i(A(/i,,i)-A°p(/ii,i)) 



1 (g /l', E O^Q 



/i*g)l, E X "(g)Xa,-X "(g)Xc 
aeA+ 



is proved. 

Similarly we can define comultiplication on other generators. We get 



= Ao(x+ ) + h[l ® x+ to], A(x-i) = Ao(xr^) + h[xr ® 1, to]. 
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The following relations hold and comultiplication preserves them 

[/ij,i,x^o] = ±{aaj)xf-^, [ki^i,xf^Q] = ±{aaj)xf^^. 

Let us prove these relations. It is sufficient to check one of them. Let us prove the first 
relation 

[A(/i,,i), A(x±o)] = ±(a„a,)A(x± ). 
Actually, 

[A(/i,j), A(x^^o)] = [Ao(/ii,i) + h[l hi'tolxfo 1 + 10 xjo] 

= [hiA,xf^^^] 1 + 1® xjg] + h[[l hi, io],xff^ 1] + ;i[[l <S) hi, to], xJq] 
= [A{hifl),A{xf^^)] = ±{ai,aj)A{xf^^). 

Now we can describe the Hopf superalgebra A = Ah, which is a deformation (quantization) of 
the Lie bisuperalgebra {q'^, 6). Let us introduce new notations. Let {a, b} be an anticommutator 
of elements a, b. Let m G {0, 1} and 

^ / j-l n-l \ 

^i,m — I ^ ^ 1"kr^rn + ^ ^ 1")kr^iri 1 i 

\ r=0 r=i / 

^ / i-1 n-l \ 



n 



r=0 



Let also, {ai, ■ ■ ■ , On-i} be a set of simple roots of 5l{n), {oi, aj) := (Sij+i — 5i+ij). 

Theorem 1. Hopf superalgebra A = A^ over C[[h]] is generated by generators hi^, x^^, ki^, 
xfo, xf-^, ki^i, xf-^^, 1 <i <n — l (h, x are even, k, x are odd generators). These generators 
satisfy the following defining relations: 

[hifl, hjfl] = [hifl, hj^i] = = 0, [hifl, kjfi] = [ki^i, kj^] = 0, 

[kifl, kjfl] = 2{dij — 6ij+i)hifi + 2{6ij — (5jj_i)/ii+i,0) 
ki,i = - kifi], [xtfi,xJ^o] = Sijhifi, 



h. 



i^ti^^jfl] ~ [^i^O'^i.i] ~ — ^ij ( hi^i + -hi Q 1 , 



2 



[^i^i'^j.o] ~ [^^0'%,i] ~ [x^-^,fjQ] — [x^Q,Xj_;^] — 5ij{ki^i + fei+i^i) 



[ki^i,xf^(^] = ±{ai,aj)xf^-^, [ki^i,xf^Q] = ±{ai, aj)xf^^, 
[hi,i, kjfi] = 2{6ij - 6ij+i)ki,i + 2{6ij - 6ij-i)ki+i,i, 
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(ad xJo)2(3.±j = [a,±^^ kjo' ^tol] =0' ^ ^ 

(ad£jo)2(^±j = K'^o' K'^O' ^to]] = = i^to^ K^c ^Jo]]' ^ ^ 3, 

(ad xJo)2(£ Jo) = [xjo, [xjo, xjo]] =0, f / j, 



K>(si)' [^tcr(s2)'^t(T(s3)]] ~ 0' 



(7G53 



Kt(s2)'^«t(«3)]] = 0' Sl'S2,S3 G {0,1}. 



i,(T{si)' ^ j,o-(s2)' «,o-(s3) 

i/ere Sn is a permutation group of n elements. 

The comultiplication A is defined by the formulas: 

A(/ii,o) = hifi ® 1 + 1 (8> hifi, A(2;Jo) = x ® 1 + 1 xjg, 
A(fei,o) = kifi ® 1 - 1 «) A:i,o, A(xjo) = o 1 + 1 ® xJq, 
A(/ii,i) = ® 1 + 1 (g) + [1 (g) /ii,o, to] = hi^i ® 1 + 1 (g) 

+ ^ /Cj^O (8) (Aii.o + ^i+i,o) - ^ {{ai,a)xa,o'S>X-a,o + {ai,a)xa,o®X-a,o) 
A(x+^) = «) 1 + 1 (g) x+ + [1 g) x+o, to] = x+ (g) 1 + 1 g) 
+ ^x+o (g) (ki,o + A;i+i,o) + x+q (g) /ii,o 

«ga+ / 
= x-^0l + l(^ x-^ + [x-Q ® 1, to] 

= Xj"^ g) 1 + 1 g) Xjy;^ + ?i ^ {ki,o + ki+i,o) ® xT^Q + hi^o (g) Xj"o 

- Z (2:0,0 [2;j"o' ^-Q,o] + Xa,0 (g K"o) ^-Q,o]) , 

^(^iti) = x+^ g) 1 - 1 g) xf^^ + hi x+Q g) (A;i,o + A;i+i,o) + x+q g) hi^Q 



Z ([x+o, X„,o] (8) X-a,0 - K^Q, 2;-a,o] ® i-a,o) , 



aGA+ 

A(x- ) = x" (g 1 - 1 ® xr^ + [x-Q (g 1, to] 



X. (g 1 + 1 ig) X- + ^^(A;j,o + ki+ifi) ig) x.^o + hifi ig) x-^o 
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= ki,i O 1 - 1 (8) fcj,! + [A:,,o 1, to] 

= ki^i 1 + 1 (g) fci^i + hi^ifi + /ij+i,o) ® (A;j,o + h+i,o) 

ogA+ / 

Let us note that the Hopf superalgebras Af^^ and A^^ for fixed ^1,^2 7^ (as superalgebras 
over C) are isomorphic. Setting ?i = 1 in these formulas we receive the system of defining 
relations of Yangian Y{Qn-i)- 

4 Current system of generators 

Let G = Qn- Let us introduce a new system of generators and defining relations. This system 
in the quasiclassical hmit transforms to the current system of generators for twisted current Lie 
superalgebra pi = G[uY of polynomial currents. We introduce the generators hi^m, h,m, xf^^, 
xf^, i € / = {1, 2, . . . , n — 1}, m G Z^, by the following formulas: 

xtm+i = ^l[hiixf^J, (7) 

xt2m+l = 2^hi+lA - xf^2m\i (8) 

xf^2m+2 — ~ 2 f^*"*"^'-^' ^?2m+l]' (9) 
ki,m+l = —hi^i^i, ki^m], (10) 

^i,m = I ~ ^ ^ fkr^m + ^ ^ (^ ~ '")^r,m 1 j 
\ r=0 T=i / 

^ / j-1 n-1 \ 

/ij,m = - - X] '^^'■'"^ + X] ~ ?')^r,m • (12) 
\ r=0 r=j / 

This section results in to the following theorem describing the Y{Qn-i) in a convenient form. 

Theorem 2. The Yangian Y{Qn-i) isomorphic to the unital associative superalgebra over C, 
generated by generators hi^m, ^j,m; xf^, xf^, i € / = {1, 2, . . . , n — 1}, m € Z+ (isomorphism 
is given by the formulas (f7|)- (fT^ ). satisfying the following system of defining relations: 



[^i,m; ^jr,n] — 0, hi jYi+n — '^ij ["^i m' '^i.n] ' 

i^t,mi^j,2k\ ~ i^t,2ki^j,m\ ~ ^ijki,m+2k 



n 



[^j,m'^j,2fc+l] ^ \-^i,2k+V^j,m\ = ^ij{h,m+2k+l + ^i+l,m+2fc+l) ( ^ 1 
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^i,2m+l ~ 9 2m]' ^j,2m+2 ~ 9 ' ' ^i,2m+l] ' 



■'j,2m+2 ~ 2 ' 

we use before 5 sign "+ " in the case m + r ^ and sign "— " for m + r ^ + 1; 



/lere siijns before 6 are defined also as in the previous formula; 





4r] 






.1] = 




















J = 



2 i,m' ],r ' I 2 

2 \'^i,mi Xj ,^j 
+ (if^ij+l ~ '5i+lj){(/i«,m + ^i+l,m), ^j^ri' 
[^i,2m+l5 ^j,r] = 2(((5jj — 6ij+i)ki^2m+r+l + ((^ij " (^i j-l)fci+l,2m+r+l ) , 

[hi,2m, %,2r+l] = 0, [ki^2k, %,2«] = — '5i,j+l)/lj,2(fc+Z) + - j-1 )/ij+l,2(fc+0 ' 

[A:i,2m,+1, %,2r] =0, Yl Ktc^i)' ^^(^2) ' ^J>{s3)]] = °' 

/ [x^ , ^, X^ , nII = 0, Si , S2, S 

Note that proof of this theorem is quite comphcated and technicah We note only two issues 
of the proof: 

1) the formulas for even generators are proved similarly to the case of Y{A{m, n)) (see |10j): 

2) the defining relations given in the Theorem 1 easily follows from those given in Theorem 2. 

In conclusion let us note that the problems of explicit description of quantum double of 
Yangian of strange Lie superalgebra and computation of the universal i?-matrix are not discussed 
in paper and will be considered in further work. This paper makes basis for such research. 
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